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0RWRUERDWKDVKLJKIOH[LELOLW\LQERWKWLPHDQGSODFH%XWZLWKDKLJKOHYHORIIOH[LELOLW\SURYLGLQJKLJKLPSDFW
RSHUDWLQJFRVWVVRWKDWWKHFRVWIUHLJKWFRVWVWREHLQFXUUHGWREHKLJKHU(VSHFLDOO\ZLWKWKHHFRQRPLFFRQGLWLRQVRI
WKHODVWIHZ\HDUVLVXQFHUWDLQGXHWRFKDQJHVLQWKHH[FKDQJHUDWHDJDLQVWIRUHLJQFXUUHQFLHVLVFDXVLQJSULFHVRIJRRGV
WREHKLJKZKLFKRIFRXUVHDIIHFWVWKHRSHUDWLQJFRVWVWREHLQFXUUHGRSHUDWRUVXFKDVWKHSXUFKDVHRIVKLSVSDUHSDUWV
VKLSPDLQWHQDQFHVHUYLFHVHWF7KHLQFUHDVHLQZRUOGRLOSULFHVZKLFKKDYHDQLPSDFWRQWKHLQFUHDVHLQSULFHRIIXHO
RLOSURYLGHVDYHU\ODUJHLPSDFWRQWKHUDWHVRIPRWRUERDWVHYHQLQWKHZRUVWFRQGLWLRQVFDQOHDGWRWKHWHQGHQF\RI
PDULQHWUDQVSRUWDWLRQVHUYLFHVEXVLQHVVHVLQWREDQNUXSWF\
7KHSXUSRVHRIWKLVVWXG\ZDVWRDQVZHUWKHTXHVWLRQRIWKHDERYHEDFNJURXQGWKDWLVWRGHWHUPLQHWKHPDJQLWXGH
RIWKHPRWRUVKLSUDWHVEDVHGVKLSRSHUDWLQJH[SHQVHV62&
/LWHUDWXUH5HYLHZ
2.1. Ship Operating Costs (SOC) 
6KLS2SHUDWLQJ&RVWVDUHFRVWVLQFXUUHGLQFRQQHFWLRQZLWKWKHRSHUDWLRQRIWKHVKLSRQDYR\DJHZKLFKDUHJURXSHG
RQFRPSRQHQWFRVWVGXULQJWKHVKLSLVLQSRUWDQGWKHFRVWRIWKHVKLSGXULQJFUXLVHVKLSDFWLYLWLHV,QDQDO\]LQJWKH
VKLSRSHUDWLQJH[SHQVHVLQWKH0LQLVWU\RI7UDQVSRUWDWLRQWRXVHWKHPHWKRGERWKIRUGLUHFWRSHUDWLQJFRVWVIL[HG
FRVWVDQG&RVWV9DULDEOHDQGLQGLUHFWRSHUDWLQJFRVWV0XVOLKDWL

2.1.1. Motor Ship Operating Cost Calculation 
2.1.1.1. Direct Operating Cost 
'LUHFWFRVWVDUHREYLRXVFRVWVWKDWFDQEHFKDUJHGGLUHFWO\WRFRPSDQLHVRUFRQFHUQHG'LUHFWFRVWVDUHFRVWVWKDW
FDQEHHDVLO\DQGFRQYLQFLQJO\WUDFHGWRDSDUWLFXODUFRVWREMHFW
• )L[HGFRVWV
)L[HGFRVWVDUHFRVWVLQFXUUHGGXHWRWKHXVHRIIL[HGUHVRXUFHVLQWKHSURGXFWLRQSURFHVV$FFRUGLQJWRWKHGHFLVLRQ
RIWKH0LQLVWHURI7UDQVSRUWDWLRQ1RLQWKHIL[HGFRVWFRQVLVWRI
ܨ݅ݔ݁݀ܿ݋ݏݐݏ ൌ ݀݁݌ݎ݁ܿ݅ܽݐ݅݋݊ܿ݋ݏݐ ൅ ݅݊ݐ݁ݎ݁ݏݐܿ݋ݏݐ݋݂ܿܽ݌݅ݐ݈ܽ ൅ ܿݎ݁ݓ 
&RVW'HSUHFLDWLRQLVWKHUDWLREHWZHHQWKHGLIIHUHQFHEHWZHHQWKHYHVVHODQGWKHUHVLGXDOYDOXHRIWKHSULFH
RIWKHVKLSZLWKDGHSUHFLDWLRQSHULRG\HDUV,QWHUHVWFRVWRIFDSLWDOFDQEHFDOFXODWHGXVLQJWKHIRUPXOD
ܫ݊ݐ݁ݎ݁ݏݐܿ݋ݏݐ݋݂ܿܽ݌݅ݐ݈ܽ ൌ ݎܽݐ݁݌݁ݎݕ݁ܽݎ ൈ ቈ͸ͷΨ ൈ ݏ݄݅݌݌ݎ݅ܿ݁ݏ ൈቆ
ಿశభ
మ
௘௖௢௡௢௠௜௖௔௟௔௚௘
ቇ቉ 
0HDQZKLOHFRVWVWKHFUHZFDQEHFDOFXODWHGXVLQJWKHIRUPXOD
ܿ݋ݏݐݏݐ݄݁ܿݎ݁ݓ ൌ ܿݎ݁ݓݏ݈ܽܽݎ݅݁ݏ݌݁ݎ݉݋݊ݐ݄ ൈ ݊ݑܾ݉݁ݎ݋݂ܿݎ݁ݓ ൈ ͳʹ݉݋݊ݐ݄ 
• 9DULDEOHFRVWV
9DULDEOHFRVWVDUHFRVWVWKDWFKDQJHLQSURSRUWLRQWRWKHWRWDOQXPEHURIFKDQJHVLQWKHYROXPHRIDFWLYLW\7KH
YDULDEOHFRVWSHUXQLWFRQVWDQWIL[HGZLWKWKHFKDQJHLQWKHYROXPHRIDFWLYLW\,QDQRWKHUGHILQLWLRQDYDULDEOH
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IHHRURIWHQFDOOHGWKHWRWDOYDULDEOHFRVWV79&LVWKHVXPRISURGXFWLRQFRVWVIUHLJKWZKLFKFKDQJHVDFFRUGLQJ
WR WKH OHYHORI WKHDPRXQWRIRXWSXW WKDWZLOOEHJHQHUDWHG7KHJUHDWHURXWSXW WREHSURGXFHG WKHJUHDWHU WKH
YDULDEOHFRVWVWREHLQFXUUHG7KHIRUPXODRIYDULDEOHFRVWVLV
ݒܽݎܾ݈݅ܽ݁ܿ݋ݏݐ ൌ ܿ݋ݏݐ݋݂݂ݑ݈݁ ൅ ݈ݑܾݎ݅ܿܽ݊ݐݏܿ݋ݏݐ ൅ ݏ݄݅݌݉ܽ݅݊ݐ݁݊ܽ݊ܿ݁ܿ݋ݏݐ ൅ ݄ܽݎܾ݋ݑݎܿ݋ݏݐ 
2.1.1.2. Indirect Cost 

,QGLUHFWFRVWVDUHFRVWVWKDWRFFXUQRWRQO\FDXVHGE\VRPHWKLQJWKDWLVILQDQFHGLQFRQMXQFWLRQZLWKWKHSURGXFW
IUHLJKWVKLSSLQJ,QGLUHFWFRVWVDUHDOVRNQRZQDVRYHUKHDGFRVWVDUHFRVWVWKDWFDQQRWEHHDVLO\DQGFRQYLQFLQJO\
WUDFHGWRDSDUWLFXODUFRVWREMHFW
2.1.1.3. Total Operating Cost Per Year 

7RWDORSHUDWLQJFRVWSHU\HDULVWKHDFFXPXODWLRQRIWKHWRWDODPRXQWRIGLUHFWFRVWVDQGWKHWRWDODPRXQWRILQGLUHFW
FRVWV
2.2. Rate Analysis 
$FFRUGLQJ WR WKHGHFLVLRQRI WKH0LQLVWHURI7UDQVSRUWDWLRQ1R.0RI IUHLJKW UDWHV LQGRPHVWLF VHD
SDVVHQJHUWUDQVSRUWVHUYLFHVLVWKHSULFHWKDWPXVWEHSDLGE\WKHVHUYLFHXVHULQDVHDSDVVHQJHUWUDQVSRUWVHUYLFHLQ
WKHFRXQWU\
&DOFXODWLRQFRVWRIWKHEDVLFUDWHEDVHGRQWKHIROORZLQJSULQFLSOHV
• 7KHFRVWRIJRRGVREWDLQHGIURPWKHFDOFXODWLRQRIWKHWRWDOFRVWGLYLGHGE\WKHWRWDOSURGXFWLRQ
• 7KHWRWDOFRVWLVFDOFXODWHGEDVHGRQWKHIXOOFRVWIXOOFRVWLQJ
• 3ULQFLSDOFRVWFRPSRQHQWFRQVLVWVRIGLUHFWDQGLQGLUHFWFRVWVDVZHOODVIL[HGFRVWVDQG&RVWV9DULDEOH
2.2.1. Cost of basic rates per trip 
7KHIRUPXODLV

ܿ݋ݏݐ݋݂ܾܽݏ݅ܿݎܽݐ݁ݏ݌݁ݎݐݎ݅݌ ൌ ቀݐ݋ݐ݈ܽܿ݋ݏݐ݌݁ݎݕ݁ܽݎ ݐ݋ݐ݈ܽ݌ݎ݋݀ݑܿݐ݅݋݊݌݁ݎݕ݁ܽݎൗ ቁ 

:KLFK

ݐ݋ݐ݈ܽ݌ݎ݋݀ݑܿݐ݅݋݊݌݁ݎݕ݁ܽݎ ൌ ݌ܽݏݏ݁݊݃݁ݎܿܽ݌ܽܿ݅ݐݕ ൈ ݐ݋ݐ݈ܽ݂ݎ݁ݍݑ݁݊ܿݕ݌݁ݎݕ݁ܽݎ 
2.2.2. Basic rate passenger rates per trip 
%DVLFUDWHREWDLQHGIURPWKHFDOFXODWLRQRIEDVLFFRVWVSHUSDVVHQJHUSHU WULSSOXVDSURILWPDUJLQRI7KH
IRUPXODLV

ܾܽݏ݅ܿݎܽݐ݁݌ܽݏݏ݁݊݃݁ݎݎܽݐ݁ݏ݌݁ݎݐݎ݅݌ ൌ ܿ݋ݏݐ݋݂݌ܽݏݏ݁݊݃݁ݎ ൈ ͳͲΨ݌ݎ݋݂݅ݐ݉ܽݎ݃݅݊ 
2.2.3. Rates based load factor analysis 
&RVWGHWHUPLQHGE\VSHFLILFORDGIDFWRULVFDOFXODWHGXVLQJWKHIROORZLQJIRUPXOD

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ݎܽݐ݁ݏ݌݁ݎ݈݋ܽ݀݂ܽܿݐ݋ݎ ൌ ቀܿ݋ݏݐ݋݂݃݋݋݀ݏ݌ܽݏݏ݁݊݃݁ݎ݌݁ݎݐݎ݅݌ ݈݋ܽ݀݂ܽܿݐ݋ݎൗ ቁ 

%DVLFUDWHREWDLQHGIURPWKHFDOFXODWLRQRIUDWHVSHUORDGIDFWRU/)SOXVSURILWPDUJLQ

0HWKRGRORJ\
7KHPHWKRGLQWKLVUHVHDUFKLVWKHPHWKRGRIGLUHFWILHOGUHVHDUFKDQGLQWHUYLHZV'DWDREWDLQHGIURPILHOGVWXGLHV
VXFKWKHFRPSRQHQWVRIFRVWVUHODWHGWRWKHRSHUDWLQJWKHVKLS6RXUFHVRIGDWDREWDLQHGIURPWKHUHVSRQGHQWVLQWKLV
FDVHSDVVHQJHUVKLSVDQGVKLSRSHUDWRUVZKRSHUIRUPHGLQWZRSODFHVQDPHO\DW:DQJLZDQJL3RUWDQG.DOHGXSD
3RUW'LVWDQFHVKLSSLQJOLQHVDGRSWHGE\RSHUDWLQJPRWRUERDWVRQWKLVURXWHDVIDUDVNPRUPLOHV6HD
WUDQVSRUWDWLRQVHUYLFHIRUWKLVURXWHVHUYHGE\HDFKRIWZRVKLSVGDLO\LQWKHWZRLVODQGVDQGUHJXODUO\VFKHGXOHG
QDPHO\DWSPWKHVKLSGHSDUWV IURP.DOHGXSD WR:DQJLZDQJL WKHQUHWXUQHG WR.DOHGXSDRUGHSDUWLQJIURP
:DQJLZDQJLDWURXQGSPYLFHYHUVD


)LJ5HVHDUFK6LWH
5HVXOWV
4.1. Analysis rate 
$FFRUGLQJ WR WKHGHFLVLRQRI WKH0LQLVWHURI7UDQVSRUWDWLRQ1R.0RI IUHLJKW UDWHV LQGRPHVWLF VHD
SDVVHQJHUWUDQVSRUWVHUYLFHVLVWKHSULFHWKDWPXVWEHSDLGE\WKHVHUYLFHXVHULQDVHDSDVVHQJHUWUDQVSRUWVHUYLFHLQ
WKHFRXQWU\

&DOFXODWLRQRIWKHFRVWRIWKHEDVLFUDWHEDVHGRQWKHIROORZLQJSULQFLSOHVDFRVWRIJRRGVREWDLQHGIURPWKH
FDOFXODWLRQRIWKHWRWDOFRVWGLYLGHGE\WKHWRWDOSURGXFWLRQEWKHWRWDOFRVWLVFDOFXODWHGEDVHGRQWKHIXOOFRVWF
SULQFLSDOFRVWFRPSRQHQWFRQVLVWVRIGLUHFWDQGLQGLUHFWFRVWVDVZHOODVIL[HGFRVWVDQGYDULDEOHFRVWV
188   M. Akbar Kurdin et al. /  Procedia - Social and Behavioral Sciences  211 ( 2015 )  184 – 191 

4.2. Cost of on basic rates per trip 
%DVHGRQWKHUHVXOWVRIDVXUYH\RQIRXUWKHVKLSVHUYLQJWKHURXWH:DQJLZDQJL.DOHGXSDZDVREWDLQHGFRVWRI
WKHEDVLFIDUHSHUWULSDVVKRZQLQWKHWDEOHEHORZ




7DEOH&RVWRISHUSDVVHQJHUSHUWULSPRWRUVKLS
6KLS1DPH %DVLF&RVW5S
.01XU5L]NL*7 
.0:DQGH:DQGH,,,*7 
.0.DVXZDUL*7 
.03XWUL7XQJJDO*7 
$YHUDJH 
6RXUFHUHVXOWVGDWDSURFHVVLQJLQ

7KHDYHUDJHFRVWRISHUSDVVHQJHUSHUWULSIRUDFRXSOHRIERDWRQWKHURXWH:DQJLZDQJL.DOHGXSDREWDLQHG5S
SHUSDVVHQJHU
4.3. Basic rate per passenger per trip 
%DVLFUDWHREWDLQHGIURPWKHFDOFXODWLRQRIEDVLFFRVWVSHUSDVVHQJHUSHU WULSSOXVDSURILWPDUJLQRI7KH
UHVXOWVRIWKHDQDO\VLVRIWKHEDVLFUDWHSHUSDVVHQJHUSHUWULSRQVKLSVVHUYLQJSDVVHQJHUVRQWKHURXWH:DQJLZDQJL
.DOHGXSDFDQEHVHHQLQWKHIROORZLQJWDEOH
7DEOH%DVLFUDWHSHUSDVVHQJHUSHUWULS
6KLS1DPH %DVLF5DWH5S
.01XU5L]NL*7 
.0:DQGH:DQGH,,,*7 
.0.DVXZDUL*7 
.03XWUL7XQJJDO*7 
$YHUDJH 
6RXUFHUHVXOWVGDWDSURFHVVLQJLQ

7KH DYHUDJH EDVLF UDWH SHU SDVVHQJHU SHU WULSPRWRU VKLS RQ WKH URXWH:DQJLZDQJL WR.DOHGXSD REWDLQHG5S
SHUSDVVHQJHU
4.4. Rates based load factor analysis 
)URPWKHDERYHFDOFXODWLRQLVPDGHRQWKHDVVXPSWLRQRIIXOOORDGIDFWRUVRUWKHQWKHFRVWGHWHUPLQHGE\
VSHFLILFORDGIDFWRULVFDOFXODWHGXVLQJWKHIRUPXODDQGWKHUHVXOWVFDQEHVHHQRQWKHWDEOHEHORZ
7DEOH5DWHEDVHGORDGIDFWRUDQDO\VLV
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/RDG)DFWRU 5DWH5S
 
 
 
 
 
6RXUFHUHVXOWVGDWDSURFHVVLQJLQ

&RVWDWWKHOHYHORIORDGIDFWRUDPRQJWKHWRDFFRUGLQJWRWKHFRQGLWLRQRIDUHD%DVLFUDWHREWDLQHGIURP
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